Effects of N-methyl hexanoylhydroxamic acid (NMHH) and myoglobin on endothelial damage by hydrogen peroxide.
The aim was to investigate the interaction of the novel antioxidant N-methyl hexanoylhydroxamic acid (NMHH) with myoglobin in protecting endothelial cells against H2O2 mediated damage. Cultured bovine aortic endothelial cells were exposed to 50-100 microM H2O2 for 10-60 min with and without NMHH and/or myoglobin, and immediate or delayed damage was assessed by lactate dehydrogenase release, 3H adenine uptake, a tetrazolium reduction assay, and microscopy. Brief exposure to low concentrations of H2O2 caused cell damage, for which the tetrazolium reduction assay was the most sensitive assay, and inhibited subsequent cell division. NMHH in concentrations from 50 to 200 microM protected against damage provided it was present at the time of adding H2O2, and the effect was markedly potentiated by 10 microM oxymyoglobin, which had little protective effect alone. NMHH is an effective antioxidant which is markedly potentiated by low concentrations of oxymyoglobin. Oxymyoglobin may potentiate NMHH by scavenging H2O2 through the rapid formation of ferrylmyoglobin, which is then reduced by NMHH. This synergism may be particularly relevant to the protection of myoglobin-rich cells such as myocytes.